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npeo6pa30BaTeJiH t oamii dojmoc KOTopwx co- 
eAHneH c pwibcaMH, a apyrofi Mepe3 BbiKAiOMa- 

TeHM — C KOIITaKTHOM ceTbK), AOUOAHHTeJlbHblH 

npoeoA, noABeuieiiHUH Mepe3 H30JiHTopw Ha 
onopax KOirraKTHOH ceTH, oTcacbiBaiomMe TpaHC- 
4>opMaTopw t OAMH Koiieu nepBHHIIOH 06MOTKH 
Ka>KAOrO H3 KOTOpblX Mepe3 KOHACHCaTOp noA- 
K/IJOMOH K KOHT3KTHOMy npOBOAy. a BTOpHHHOH- 

k AonoAHHTejibHOMy npoBOAy. npHMCM ApyrHe 
KOHUbi Toft h Apyrofl o6motok nOAIC/IIOMeHbl 
k peAbcy, m nepeMbiMKH, cocAHHmomtie Aonoji- 
HHTeAbHufl jipoboac pejibcaMH. oTAunatomanca 

TCM, MTO, C lieAbK) IIOBblllJCHHH H 3AOKH0CTM, 

oHa CHaGweHa oaokom KOMMyrauHH, hmcioluh m 
KOMT3KT CHrHa-ibHoro p*vie KpaCHOPO orHJi CBe- 

T04>Opa, BKAK}M€HHblM Mepe3 AByXIKXfllOCHHK B 

pa3p«B nepcMbiMKM. 
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HaoGpCTCHHC OTHOCJITCH K i.lCK rptU'liaft- 

>kchhk) 3.iOKTponoanM>KHoro co liana. 

Ue.lb H306pCTCHIIR - mobwiiichho ikuok- 
HOCTH CHCTCMhl. 

Ha McpTOKC npiiBcacHa npnimiinMa.ibiiaH 

CXCM3 CHCTeMbl. 5 

GicreMa SACKTpocnaGweiiHH 3AeKTpn<ie- 
ckhx )KejiC3Hwx Aopor nocTOHHiroro tokb 
coiiepjKiiT ycTaiiOB^ieitiibie iia rnroBbtx noA- 
CTaHUMHx npco0pa3OBaTC^M I,'"oaiih iioak>c 
kotopux coeaHHeii c peAbcaMH 2. a Apyrofi 10 

Mepe3 BblKAWMaTeAH 3 — C KOHTaKTHOH CCTbK) 4, 

AonojiHHTenbHbift npoBOA 5, noABeweHHbiH qe- 

PC3 H30AHT0pbl 6 Ha OflOpaX 7 K0HT3KTH0H 

ceTH 4, OTcacbiBaioiUHe Tpaiic<£opMaTopu 8. 

OAMH _ KOH<^ jnep BMM H ^_J?6 MOTKH_Ka >K AO TO 113 

KOTopwx Mepe3 KoiiAeHcaTop 9 noAKAioMcn 15 

K K0HT3KTH0My npOBOAy, a BTOpHMHOH — K AO- 

noA h HTC^tbHOM y npoBOAy 5, npimeM Apyrnc 
KOHUbi toh it Apyrofi oCmotck noAK^iK>«ieiiu 
K pCAbCy 2, It llCpCMblMKH 1 0, * coeAHimromHc 

AOnOJTHHTCJlbHblM lipOBOA 5 C pCAbCaMH 2. Oil- 

TeMa cna6)Kcna Gaokom 1 1 kom MyTamiH c koh- 20 

TaKTOM 11.!, HMCKMUHM K0IIT3KT CliniaA bllOrO 

peine KpacHoro onia CBeTO<fx>pa 12, bkawmch- 
hhm Mepe3 AByxno.iK)ciiHK 13 b pa3p«B nope- 

MblMKH 10, 

Cmctcm a paCoTaeT c/»cAy»ouiHM o6pa30M, 2 $ 

ripH OTCyTCTBHIl 3AeKTpOnOABH>KllOrO CO- 

CTaaa 14 (3. n. c.) Ha m e wn OAcra h uho hhoh 
30He b peAeHHbix uiKatfax 15 ee cBeio^opoB 12 
b CHTHBAbHOM Gjiokg 16 peAC >KeAToro onia 

H pCAC 3CAeilOrO OtHH B036y>KAeHbl H pa3MUKaKV 

uiHMH KomaKTa mh 17 h 18 peAe weAroro oma 30 
pa30MKtiyTU hciih riHTaHHfl AaMiibi 19Kpacnoro 
orHH h uenu iniTaiiHfl KaTy ujck Gaokb 11 kom- 

M yTaU.HH . C K0HT3KT0M 11.1. FlpH 3TOM Iia BCCX 

caeTO(|)opax I2 3toh m e>K noACTa huhoh hoh 3ohu 
ropHTpa3pciuaiouiHH oronb (nccATbiH, 3eAeHuft) 
h uenw bccx ce ncpeMbmeK 10 paaoMKHVTU 3a- 35 
MUKaioimiMii KoiiTaKTa.Mii Ciona II kommv- 

TaUHH. 

Flo KOHTaKTHOH CdM 4 30Hbl npOTCKaeT TOK 

rapMOHHK, oGvcaobachiiuh pa3HocTbio hx iia- 
- npsukemiM na cMe>K'Hbix noACTanunnx sonu. 
Pa3HOCTL iianpittKciiiifi cosAaerc.a ?a omct 40 
pa3H0H Harpy )km na 30iiax, CMewnux c pac- 

CMBTpil BBC MO H 30HOH. Flo AOIlOAHHTCAbHOMy 

npoBOAy 5 iipoTeKacr tok noA achctbmcm pa.v 

IIOCTH liaiipHHUMUtH BTOpMMHhlX OG.MOTOK OT- 

cacflBaiomux Tpanc»[)opMaTopoB 8 cmokiiijx 
noACTaiiiiHH. 3th oGa Tona hmck>t painty m iie.ni- 45 

MMiiy H lUIXOAHTCH B H|>OTHBO(}>a:R\ Ta KHM 
o6pa30M oGcC 11 C M H B a CTC H KOMnCIICaUHH MClliaK)- 

mcro BAiDimin thi ouom ccth. 

FlpH IK1HB.1CHHH Iia MC/KIIOaCTJHUHOtlHO It 

30iie 3. 11. c. 14 h uoc.iOAytomcM cro iiepoMPiue- 

HHH TOK rapNIGH UK, npOTCKBIOlUH" 110 KOHTaKT- 50 
HOH CCTH 4. MCIIHCT BCIItMltHy H HailpaiKHMIIte. 
TaK KaK 3HMblKaCTCH MCpc.l 3. II. C. 14. KlYlH 

noRBiiiiiiiiiHoi h;i MC:-KnoACTaimiioHHoi a t ;uiHf 
3. it. c. 14 aaiitiMaoT oahh ce G.iok yiaoTOK 
nynt. to b niKa«J>y 15 cBCKKf.opa 1 2,orpj>KAaK)- 55 
men; *rot 6.mK vmbctok, pc.io :-kimtoio oi mm 
ii pc.i*' :ic.ti*Hf>ro onin o^riTtiMi'Mw. Ilj>»* »ro\» 
paitMbisaKHiuu* KDiiraKTu !7 n is \u\w *v.\- 



on 

2 

mm or mh :ta mkmvtij m notomn iianpBmciiHc 
ii.i .laMiiy 19 KpiH Horo oniH cBcrot})opa 12 h na 
KaryniKV O.ioKa I I komm^tbhhh. Ma 3tom cbc- 

T(X}>OpC )2 TOpilT KpaCHblH OrOllb H KOHTaKT 

II I CiOKa II KOMMyTaumi 3aMbiK.acr ucnb 

llCpCMblMKH 10. tiaXOAHIUeHCH OKOJIO 3Toro cae- 
To4>opa 12. 

ECAH 3. II. C. C IIOC3AOW 3aitHMaCT ABa 

GAOKa — ywacTKa, to b uiKa^ax 15 ceeTO(J)opOB 
12, orpawAaiouutx am ynacTKH nyTH, pene 
)kcatopo orHH ii peAe aeAeHoro opha ooccto- 

MCHbl H MCpC3 pa3MblKaK>lUHe 17 H 18 KOHTaKTbl 

pe^e wcAToro oniH noAaercn nanpn>KeHHe 
na AaMfibi 19 KpacHoro onia orloHx caeTO(|>o- 

pOB 12 H Ha KaT\' U IK H K OM M yT3 UH OH H hi X AByX- 

iioaiochhkob 13 ncpeMW'ieK 10 y stmx cbcto- 
(})opoB; B pcayAbTaie 3tofo Ha AByx cbcto<J>o— 
pax ropHT KpaciiUH oronb h ucnH pacnoAowen- 
tibix R03AC 3tiix CBCToc{)opoB 12 nepeMWMeK 10 
3a.MKiiyThi. 

Bca pactbhc 3aMhiKanH« uenefi nepeMbi- 

«ieK 10 TOK B AO nOA HHTCA bHOM npOBOAe 5 MCHfl- 

ct BCAiiMHny ii iianpaBACHHe h CHOBa paBeH 
no B(viHHHiie ii upoTHBonoAoweii no (Jiaae TOKy 
rapMOHHK KOHTaKTHOH ceTH. mcm o6ecneMHsa- 

CTCH KOMIieHCaUHH HpH H3AHMMH 3. n. C. 14 Ha 
MC/KnOACTdHllHOH HOH 30HC 

B TaKOM COCTOHIIHH CHCT6M3 3ACKTpOCIia6- 
)KeHHH IiaxOAHTCH B TeMeillie BpCMCHH» rloKa 

3. n. c. 14 nepeMeiuaeTCH, a npeAeAax oahhx 
ii Tex nee 6aokob— ygacTKoa nyTH. 

IlpH nepexoAe 3. n. c 14 c oahopo 6wioKa — 
ywacTKa Ha Apyrofi npOHexoAHT CAeAytoiune 
H3MCHCHHH. B niKatfcy 1 6 cBeToc})Opa 12,orpa>K- 
Aaioiucro iiepBwfi 6aok— ynacTOK, CHasaAa 
cpa6aTUBaeT peAe >kcatoto ophr, 3axeM no 
Ntepe yAaACHHH 3. n. c. 14 cpa6aTbtBaeT peAe 
3e.teHoro orHH. ripn cpa6aTuaaHHH peAe >KeA- 
Toro onin CHitMacTCB iianpH>KeHHH c AaMnbi 19 
KpacHoro oriiw h ona noTyxaeT h noAaeTCB Ha- 
np«)KCHHe Ha Aawny 20 >KCAToro orHH h ona 
3aropaeTca. ripn cpa6aTbiBa hhh peVie 3eAeHoro 
oniH c AaMnu 20 weAToro orHH HanpHweHiie 
cnHMaeTCH h nocTynacT na AaMny 21 aeAeHoro 
orsm. AaMna 20 noTyxaer, AaMna 21 aaropaeTCB. 
Uuc.io cpaCarbiBa hhh peAe ^<eAToro orHfl chh- 

M aCTCH HaiipJDKCHlie C KaTVUIKH 6vlOKa 11 KOM- 

MVTauiiii ii cro KotiraKT 11 1 pa3pbiBaeT uenb 
ncpcM bi mkm 10, KOTopan ycTaHOBAena B03Ae 
nepBorocBCTOi|>opa 12, tia KOTopo.M 3aropaeTCfl 

)KCATWH OrOHb. 

B lunacy cBcroiJ>opa, orpa>KAaioiucro bto- 
poii fi.toK — ysacTOK nynt. na KoTopuii Bbie3>Ka- 
eT j. ii. c. 14. OTitaaaeT peAe ineAToro orHfl % 
hah OTiiaaawT peAe >KeAToroorHH it peAe 3eAe- 
HorooniH. B ncp&OM cAyqae cHHMaeTCfl Hanpn- 

HCCHlie C AaMllbl 20 )KCATOrO orHH, BO BTOpOM — 

c ABMiibi 21 3eAeiioro orim. Ha .lastny 19 Kpac- 
Horo oniH noAaeTCH »ianpH>KCHHe, OHa laropa- 
vuh n OAHoitpcMCiiiio cpa6aTbiBaeT 6.iok II 

KnMMVTailHH H 3aMUK3CT KOHT3 KTOM 11.1 UCIlb 
IIOpCMIJMKH 10, paCliaiOJKeilHOM OKOAO CBeTO- 

i}>t>p:i. iia kotopom .laropaeTCH KpacHbin oronb. 

\\ pO.iV.lt, I ill C >TMX MOpOKAIOMenHM H ItOIIHX 

iu*poMu«u*K ocV.'iio'imiacroi ii.imohchhc mvittmi- 
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Hbi M 4>a3W TOKa JioucviHHTC.-ibHoro npnnoaa 5. 

KOTOpLJe COOTBCTCTByiOT 1(3 MIMIC M MH M BCIMMHHbl 
M <t»a3bl TOKa rapMOM UK B KOimiKTHOA CCTM 4, 

npoHcxoARiuHM Bc^eflCTBiie nepeMciueHMR 
3. n. c. 14 no MOKnoAcraumioHiiofi 30ne. 
TattMM o6pa30M, npM abh>kchhh 3. n. c. 14 m 
pacnojio)KeHHH ero b /iioooh TOMxe mokhoa- 



CTailtttlOIIHOM 30MM TOK HIpMOHMK KOHT3KTIIOH 

ccth 4 ii TOKiioiiaiiiiiTiMhiiom riponaia 5 pannw 
no Dc.iMtjmio if uponi Bono.no jkihjI no c()a3e. 
b 0C3y^»>TaTe aroro Manumiue no-i* o€ohx 
tokob KOMncHcupyioT Apyr Apyra m b uerinx 

CBH3H HOMexa OT KOIITaKTHOH rem MC B03HH-. 

Kact. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1 , of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 1 9, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 1 9, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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